Imaging kidney development.
Development of the kidney involves interactions between several cell lineages and complex morphogenetic processes, such as branching of the ureteric bud (UB) to form the collecting duct system and condensation and differentiation of the mesenchymal progenitors to form the nephron epithelia. One of the advantages of the mouse kidney as an experimental system is that it can develop in culture, from the stage of initial branching of the UB (E11.5) for up to a week (although it achieves the size and degree of development of only an E13.5-E14.5 kidney in vivo). The availability of fluorescent proteins (FPs) has provided powerful tools for visualizing the morphogenesis of specific renal structures in organ cultures. Two categories of genetically modified mice that express FPs are useful for visualizing different cell lineages and developmental processes in these organ cultures: (1) transgenic mice that express a fluorescent reporter in the pattern of a specific gene; and (2) Cre reporter mice, which turn on an FP in cells with Cre recombinase activity (and their daughter cells), used in conjunction with cell type-specific Cre transgenic mice. Here, we describe some of the currently available Cre and FP transgenic lines that are useful for the study of kidney development.